Specific inhibition of DNA biosynthesis induced by 3'-amino-2',3'-dideoxycytidine.
3'-Amino-2',3'-dideoxycytidine (3'-NH2-dCyd) produced an S-phase-specific block in exponentially growing L1210 leukemia cells. The monophosphate and triphosphate forms of the drug were detected within a few hours of 3'-NH2-dCyd treatment of intact cells. No significant change in the deoxynucleoside triphosphate levels was observed during the early stages of treatment. However, by 24 h a 2-fold increase in the amount of the deoxynucleoside triphosphates was seen. The triphosphate form of the drug competitively inhibited dCTP incorporation into calf thymus DNA using highly purified DNA polymerase alpha. The Ki was determined to be 9.6 microM with respect to dCTP. Incorporation of the analogue into DNA was not detected. On the other hand, sucrose gradient analysis suggested that incorporation of the analogue into actively synthesized DNA may account for the biological activity of this compound. Treatment with 3'-NH2-dCyd induced single-strand breaks in actively synthesized DNA, but no double-strand breaks were observed in the presence of the analogue. The data indicate that 3'-amino-2',3'-dideoxycytidine specifically interferes with DNA replication at the level of DNA polymerase by inhibiting chain elongation.